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Abstract: This study is an attempt to quantity the effect of different water qualities interacted with different moisture 
depletion levels on crop yield and leaching requirement for salt affected soil. Barley crop was cultivated on sandy soil 
as a pots experiment in the open field, in Ismailia, Egypt Three water qualities were collected from different resources 
to represent three different water qualities: 1) Nile water, 0.4 dS m-', 2) Salam Canal, 0.8 dS m-1 and 3) Diluted Sea 
water, 7.4 dS m· 1

• Winter barley has been irrigated with the three different waters, where each type was applied under 
three different levels of soil moisture depletion: 25 %, 50 % and 75 % of soil field capacity. An empirical model to 
predict yield production was developed and evaluated in comparison to some common models such as models of 
Stewart and Maas-Hoffinan's models. The results showed that the suggested model could be used as reliable approach 
to predict the relative yield of barley cultivated in sandy soil under different water salinities and soil moisture depletion 
levels, as well as the leaching requirement of such salt affected soils irrigated with saline water. The validation of the 
common used Hoffman's equation for leaching requirements, LR, had been tested based on leaching curve experiment. 
The results indicated that the developed model for yield prediction may be successfully adapted to estimate the relative 
yield as a function of both water salinity and depletion level of soil moisture. Based on the data of leaching experiment 
a relative over-estimation of the LR was obtained using Hoffman's equation compared to that estimated from Oster's 
equation. The amounts of water applied based on Oster's equation could be reduced to about one-third of that calculated 
according to Hoffman and led to the provision of large amounts of water available for irrigation. 
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INTRODUCTION 

In arid and semi-arid ecosystems, salinization is a 
major threat to the productivity of agricultural land. 
While the influence of individual physical and chemical 
environmental factors on soil productivity have been 
intensively studied in soil, the influence of interaction 
between water salinity and soil moisture depletion 
levels may be less exhaustively assessed. Many studies 
showed that yield decrease was related to the sensitivity 
of the crop to water stress (as a function of soil moisture 
depletion before irrigation) and to irrigation water 
salinity (Nuss and English, 1982; Martin and Heermann, 
1984; English and Nakamura, 1989; Yuan et al., 1991; 
Allen et al., 1998; Zhang et al., 2009 and Hokam and 
Azeem, 2012). 

Many attempts have been proposed to describe the 
effect of water stress caused by drought or by salinity on 
crop yield. The mostly used one is crop response factor 
model introduced by Stewart et al. ( 1977) which links 
the relative yield decrease with relative 
evapotranspiration deficit. Regarding to impacts of 
salinity on crop production, Letey et al. (1985) and 
Shalhevet (1994) concluded that effects of soil salinity 
and water stress are generally additive in their impacts 
on crop evapotranspiration. According to Stewart's 
model, higher yield response factor (represents the slop 
coefficient), the stronger the relative yield decrease at 
equal relative evapotranspiration deficit. In other words, 
more decrease in the value of the crop response factor 
indicates that the obtained yield will be less affected as 
a result of the accident reduction in water consumption 
under certain circumstances (Doorenbos et al., 1986 and 
Katerji et al., 2001 ). Another way to express the effect 

of salinity on yield could be studied by the equation of 
Maas and Hoffman (1977) as introduced by Ayers and 
Westcot (1994). The equation indicated that plant 
growth rate decreases linearly as soil salinity increases 
above a critical threshold salinity. The obtained relative 
yield using this equation was based on the values of soil 
salinity and expected yield loss per unit increase in 
salinity, while soil moisture depletion effect was not 
involved. 

Some criticisms have been mentioned and may 
restrict the application of Stewart's model. For example, 
Doornenbos and Kassam ( 1979) reported that values of 
crop response factor (for the same crop) are affected and 
shows dispersion owing to experimental shortcoming. 
Stegman ( 1985) concluded that crop response factor 
could be strongly sensitive to climatic conditions where 
it ranged for maize from 1.25 to 1.67 with decreasing air 
humidity. Also crop response factor is sensitive to the 
leaf area index. At the same relative evapotranspiration 
deficit water stress and yield decrease are higher for 
plants with a higher leaf area index (Katerji, et al., 
1991 ). Additionally, it was observed that crop response 
factor provide the effect in a quality form and not 
quantity, where it qualitative the response of yield to 
water supply and explain the sensitivity or change 
occurred in the relative yield responded to the lack of 
soil water. Therefore, these criticisms may lead to errors 
when crops are classified based on Stewart's equation. 
So, the first objective of this study was to develop a 
simple empirical model could be use for quantitative 
prediction of relative crop yield responded to water 
salinity interacted witJl soil moisture depletion. 

According to Abrol et al. (1988) all irrigation 
waters, however "fresh", bring salts that remain behind 
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